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This truly interesting work consists of three parts. The first part contains a minute examination of the processes employed in the nutrition and re-production of the various structures of the animal economy.
In (nutrition,) or for the supply of the matter consumed, (re-production,) or for the production of force.
The first condition of animal life is the assimilation of food, and the second is the continual absorption of oxygen from the atmosphere. No part of any organized structure contains soda : it is only met with in the serum of the blood, in the fat of the brain and in the bile. When the compounds of soda in the blood are converted into muscular fibre, membrane, or cellular tissue, the soda they contain must enter into new combinations. The blood which is transformed into organized tissue gives up its soda to the compounds formed by the metamorphoses of the previously existing tissues. In the bile we find one of these compounds of soda. Were the bile intended merely for excretion, we should find it, more or less altered, and also the soda it contains in the solid excrements. But such is not the case?the soda of the bile must, therefore, at all events have returned from the intestinal canal into the organism, and the same must be true of the organic matters combined with it. During the digestive process, therefore, the soda of the bile, and along with it all the soluble parts of that fluid, are returned into the circulation. This soda re-appears in the newly-formed blood, and finally, we find it in the urine in the form of phosphate, carbonate and hippurate of soda.
It cannot be disputed that in an adult carnivorous animal, which neither gains nor loses weight perceptibly from day to day, its nourishment, the animal must be supplied, or his organism will be destroyed by the action of the oxygen.
A nation of hunters, restricted to a limited extent of land, would find itself totally unable to increase its population beyond a certain point. The carbon of the bile secreted amounts, at least, to more than five times the quantity of that which could reach the liver in consequence of the change of matter in the body, either from the metamorphosed tissues or from the nitrogenised constituents of the food; and we may regard as well-founded the supposition that the non-azotised constituents of the food take a decided share in the production of bile in the herbivora ; for neither experience nor observation contradicts the opinion.
Chemical analysis and the study of the living animal body mutually support each other; and both lead to the conclusion that a certain portion of the carbon of the non-azotised constituents of food (of starch, &c., the elements of respiration) is secreted by the liver in the form of bile ; and further, that the nitrogenised products of the transformation of tissues in the herbivora do not, as in the carnivora, reach the kidneys immediately or directly, but that, before their expulsion from the body in the form of urine, they take a share in certain other processes, especially in the formation of bile. They are conveyed to the liver with the non-azotised constituents of the food ; they are returned to the circulation in the form of bile, and are not expelled by the kidneys till they have thus served for the production of the most important of the substances employed in respiration.
When the urine -is left to itself, the urea which it contains is converted into carbonate of ammonia; the elements of urea are in such proportion that, by the addition of the elements of water, all its carbon is converted into carbonic acid, and all its nitrogen into ammonia. ***** The presence of free muriatic acid in the stomach, and that of soda in the blood, prove beyond all doubt the necessity of common salt for the organic processes ; but the quantities of soda required by animals of different classes, to support the vital processes, arc singularly unequal. If we suppose that a given amount of blood, considered as a compound of soda, passes in the body of a carnivorous animal, in consequence of the change of matter, into a new compound of soda, namely, the bile, we must assume that, in the normal condition of health, the proportion of soda in the blood is amply sufficient to form bile with the products of transformation. The soda which has been used in the vital processes, and any excess ?f soda, must be expelled in the form of a salt, after being separated from the blood by the kidneys. When the carnivora obtain in their food as much soda as suffices for the production of their blood, an equal amount is excreted in the urine ; when the food contains less, a part of that which would otherwise be excreted is retained by the organism. All these statements are most unequivocally confirmed by the composition of the urine in these different classes of animals. As the ultimate product of the changes of all compounds of soda in the animal body, we find in the urine the soda in the form of a salt, and the nitrogen in that of ammonia or urea. The soda ln the urine of the carnivora is found in combination with sulphuric and phosphoric acids ; and along with the sulphate and phosphate of soda we never fail to find a certain quantity of a salt of ammonia, either muriate or phosphate of ammonia. There can be no more decisive evidence in favour of the opinion, that the soda of their bile or of the metamorphosed constituents of their blood is very far from sufficing to neutralize the acids which are separated, than the presence of ammonia in their urine. This urine, moreover, has an acid reaction. In contradistinction to this, we find, in the urine of the herbivora, soda in predominating quantity, and that not combined with sulphuric or phosphoric acids, but with carbonic, benzoic, or hippuric acids. These well-established facts demonstrate that the herbivora consume a far larger quantity of soda than is required merely for the supply of the daily consumption of blood. In their food are united all the conditions for the production of a second compound of soda, destined for the support of the respiratory process ; and it can only be a very limited knowledge of the vast wisdom displayed in the arrangements of organized nature which can look on the presence of so much soda in the ?od and in the urine of the herbivora as accidental.
It cannot be accidental that the life, the development of a plant, is dependent on the presence of the alkalies which it extracts from the soil.
in the situation where they have been formed, in which case they will not be sent from the liver into the circulation, and therefore will not undergo the final changes dependent on the action of oxygen; or they will be separated by the kidneys in some form different from the normal one.
We have here endeavoured to prove that the non-azotised constituents of food exercise a most decided influence on the nature blood are altogether destitute of the power to deprive the arterialized globules of the oxygen which they have absorbed from the air; and we can draw no other conclusion from the change of colour which occurs in the capillaries than that the arterialized globules, during their passage through the capillaries, return to the condition which characterized them in venous blood ; that, consequently, they give up the oxygen absorbed in the lungs, and thus acquire the power of combining with that element afresh.
We find, therefore, in arterial blood, albumen, which, like all the other constituents of that fluid, has become saturated with oxygen in its passage through the lungs, and oxygen gas, which is conveyed to every particle in the body in chemical combination with the globules of the blood. No. LXXIV. [Oct. 1
Arterial blood when drawn from the body has its florid colour soon changed to a dark red?this is effected by the action of carbonic acid on the globules, florid blood absorbing a number of gases, which do not dissolve in the fluid part of the blood, when separated from the globules.
It is evident, therefore, that the globules have the power of combining with gases.
The globules darkened by carbonic acid again become florid in oxygen, with disengagement of carbonic acid. The globules of the blood contain a compound of iron. From the invariable presence of iron in red blood, we must conclude that it is indispensably necessary to animal life; and since we know that the globules take no share in the process of nutrition, they evidently play a part in the respiratory process. The compound of iron in the globules has the characters of an oxidized compound. The observations made on the very remarkable properties of the compounds of iron lead to the opinion that the globules of arterial blood contain a compound of iron saturated with oxygen, which, in the living blood, loses its oxygen during its passage through the capillaries. The same thing occurs when it is separated from the body and begins to be decomposed. The compound, rich in oxygen, passes, therefore, by the loss of oxygen into one less charged with that element. One of the products of oxidation formed in this process is carbonic acid.
The compound of iron in the venous blood possesses the property of combining with carbonic acid; and it is obvious, that the globules of the arterial blood, after losing a part of their oxygen, will, if they meet with carbonic acid, combine with that substance. When they reach the lungs, they will again take up the oxygen they have lost; for every volume of oxygen absorbed a corresponding volume of carbonic acid is separated; they will return to their former state ; that is, they will again acquire the power of giving off oxygen, from the well-knov n facility with which compounds of the peroxide of iron give up oxygen.
According to these views, the globules of arterial blood, in their pas- 
